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[ it * ri 2 ] mimm®&Mtf ^va ym^mux 

t T JFM § ixT v ^ i t & W % b -t h If *if 2 IE 

•c v ^ i £ mm b -r § it * m 3 tiE*^*^ <, 



8i;^-i-Oii;Sr^f1Si:-rS If *if 3 f Eigcoll3t:S?^ . 

~itmm b emit , wies^-awi t m-t & 



^5lE»«^«^o 

ffcfri: ASKS* «fc 0 t S" 'J ^yt^SSmfit » 

[ if *ii 1 0 1 m§smmtmiti s m%& 

$^T^Sii:Sr^i;-f-i. If *« 1 t~f EWolfcfc* 

[if*ii 1 1 ] mim^comm^mMte. Gaps 

[|f*lSl 2] MESBWaWi* lijIE^-WItce 
B-tSlg-^«M ? 5 HJB . HiEAWWitfiMK-fi 
S§->»«M? 5yKI, BulESi— 
t H^IE^H^mM 9 5 >y F * t <Z>R|fc:j»£ S S 

%be t mriEig— mmm 9^-vvmb^M ^ti^rn 

[ if *ii 1 3 ] m^m-mmm 9y-vvmb muma 
mmbtfv>mx'foh^b*wikb^&mTmi ztm 

[if*n 1 4 ] mi^'y')v^umm.m\iA 1 g a i 

nPif t B H BtTffl££:fU WiE«aaftiStJl{±A 1 G a A s 



SKiiA 1 GaAs P&ftfcrcitlRSitSifcfctM 
t-TI.If*IIl 2X111 3^IE«c0^^ o 
[ If *II 1 5 ] ¥»#*iS B H B ^±£?BeJi§|5£ x t° 

[ If *Jfl 1 6 ] MIE%*il^ t luf 

b^rsizji-mm^m^mmL. mim^m^ . 
mriE#« m zirhx mmrnxmrnzm^k . mriB^-si 

[ If *ifl i 7 ] frlE^Maa , in»(c «t s ti^-MJi 

T»*ii:*««i:T4 If 1 5 X{± 1 6 KKfKOlfi 

c if *jjf 1 8 ] MiE«-^Ma« . mm.n&mm<vm 



m—±mmi,zi§t&i-& z t zftmb-t&m^m 1 71 



m-±mmizm&~t& z b zwmb-t&msm 1 7ie» 
1 if *ji 2 0 ] mi Etti^yite . mimftmmcom- 

«mt-r4»*JIl 7 IEa<7)^3fc«^ oKit^iS. 
[0001] 

[0002] 



a. 563eJi«*»t*K«t:i«!i3e»a3efc563efc:iaF^-'trs -& 



[0003]SC, A 1 G a I n PffiCi 
/&%M^iX^3t*^{i;-. »^A IGalnP (fe^>^ 



!(3) 00 1-339 1 00 (P200 1-4 S 



liGalnP) MttJH*, ZtlXViirtyV^vTO) 
^UnSA lGaInP?5'y KJIk pIA 1 Ga I 
n P ? 7 -y VMb iZi. v+RtzSHA,**??/], 

£ . r<?)j;3iAlGaInP ^/p-'VfnWji 
Ji, AlGaln Pl^'G a A s kf&^S-^-fS £ k 
£*0B LT , G a A s #*S H a H Sffi±t A IGalnPS 

b b b*^ * 5 Sr x v -y /Wfcg $ * h z\ b iz X *) 

fcii, 3ML GaAsfi B B B lSJf«i4ifl«J: 

fig-TS A 1 G a I n PilAfiG a A s J: 0 i>^> F^r'-T 
■y x itzfo , $£3t Ltz^G a A s SKttftJKS 

(MiHlif7- 
6 64 5 fcHBESftXV*** 1 ,. RiSilfcf 

comtft mcom i ^ * m -r § ^ » , r $>*uta arc 

[0004] flfc£i\ sSsfi^lfcif; (Applied Physics Lett 
ers, 75(1999)3054) (Cti, il 4(:^tJ:o t, Al 

Ga i npryiv^umm^-th^mmt^vzi 
ymm&mmt'vmizAu &3&t A-r 

iflOOii. nSi/'jn yiUfe^MK 1 0 1 £IM: L 

TffMSftSS iO 2 I10 2±tC, AuBell 0 3 

MAuii 0 4tf#ni i o t Lrmmzti, 

CplGaAs^t77ll 0 5. iV^fuWrn.^: 
^rfplA lGaInP777K1106, A 1 G a I 
nPvgttlgl 0 7M"nIA lGaInP?77 VMl 

0 8, ^WCAuGeN i/AuI*^^|>tIl 0 

9ifl&&$tiX^&, vSttJli 0 7t'^tJt3tefi, El 

1 5^^-f"j;d^. AuSl 0 4fcTRftf§tl.&. 

[0005] zwwmzi. h b „ &IM 1 1 0 #RSf« 

ix, LJW*:*«fc:SW>4 ' k £ . 

JtJt'U iO*^-{SA 1 Ga I nPvr EB B H S5r^:Kll±t 

ifetfUUflSifvO^*. t-T, 9&S*1 1 0£ 

&f&Lfz>'V ZiymggkMffi. 101k, AlGalnP 
y~f)V*^T 1 0 6, 1 07, 1 08 £3rr& H3£ 
SgPSffGaAsdr-V-yTB 1 0 5 £xt°^ >--wH£ 

ss*ftGaAs ^sms k & m * izmmrt s . &v * 

f, WSffi^^MB 1 1 0 k ^ -v -y y°M 10 5k coRI 



JB&LX3t=F£t&. 
[00 06] 

«^ci3inTJi:, ASM 1 1 OOffM^ftS^y 3yf 



MHSS1 0 1 k LT , s i o 2 d>&&£J¥v4aiURl 

0 2i,zxffim£tijzi>(otf&mztixtiV). ni4^ 

1 0 8^0iM;t±. Aufl 0 4 fclisivt^-v >y7°Jf 1 

o 5*6t/fc:%5eiWB 106-10 &<M\mnzm& ttz 

m-ftZWMk LXmXK frlBAuJll 0 4 tlffil 0 9 

k omxmmm 1 o 2 i^s^tcfpac a ± d tc lt u 

[0007] ^mwcommit. m^h(n%m^LW¥ 
mmzm.titzmm=? t ^m^m^im-th z\btz 

[0008] 

mmzMm-t&tzisbn^mt.vftm ■ $mi ±§^m 
mzmm-htzMz^wmmtmi-te, mwamm.^ 
w.—±mm\mz±mm t t w,—mm b com 
mzxm^tt. m-mmbmm^mmb^mtxmt 

[0009] ±IBcO«agfcJ:Sk, mib^ytmBbcD 

miz&mmzn xvtzwm^z^x , ^mmxcoK 

*T- (HI 4 ) k{±M^0. ^MS*fBteaicoffl!*(; 

±Kst#tt-ft§tt. f - >y r-tf A XZHfrh-fh Z k 
h b b t (c , fWfttC«i/£«Mat?*^SS*L4 . 
[0010] Hi fc^-f-J; 3 (c, 2 k #SJi 



(a) tstiat, wm\tf%b?s:hw&-x\>^ 

itz. ( b ) CSti^ts lg-«ffif JJ^'IE k ^ 4 ffi'14 



fTS^nfil^iOlf HJHI)f ( a ) k ( b ) bX 
jfik^So 

[001 1 ] ««tts«2{±, ^ y 3 ^mis^o^ 

«ck-f-^£ktf§-&L, A 1 ¥fcoikWtb'i~%>z\b i>X 
%h„ »«tt*ffi2Sr4 i «#:k-f-S«^-<±, ilt^t 
«fc 3 (C, ^mtt** 2 cDlS^±^ffifiiJ(Cl6Z.«ffi6 
fi£ L , 6 tSSrSB? 1 2 * § A> i,zMf&t& . 



5 k 



6kOfelT"ffl«^§ 



ixS^k^rS. flKr, #«ttS^2 2r#JRk-f--?>Ji^ 

Sr/T Lfca«SrS» =Sr < ^=5: 3 £ k , A^JM 3 k « 
2 k «S^3fiS* ft*-i> £ k o 2 o^ffiificij 

, »«ttss 2 k itmm 3 bit mmm § ^^«5t 
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[0012] IS— ®15i4. f6*iiSE4«*ffic7)— SO 

JlS54<?)JStt»^T^-rS3ei 3, 14«3^. #JR 
JB 3 3*14 < t i> &MM 3 ic 

x&atzit. ^commi ^sstfuawis-s; 

ffi 5 S*>;£lT V -> & V ^Ji** io M ft $ If h Z k *s-C § 

[0013] i 5 =5^63K*F l (4. 2 

k &3fcJI3P 4 k £ fil^SM (CT 3 ^^LTSfe 



& I; H 



. m&vm? izbizx'o mmrt hzb tre # 
[0014] Aftwtii, mrt^-r^^BHcowt^ 

-wM&ftS-ar&lOik. 3*mtt3£8E 2 «IS-±iiffi k 



3tilg|54 OlS— ±H® k 3 cO^Sr^-LTffi-^t- 



mm±. muz umiz x & m&m&b ~tz> z t tfx- 

[0015] ±IE^*i£(£tSV^T(i. ^»tt«S2 k 



« 2 £ &3fc«a&4 k £ . micoXMt i4S3r »}Si0 2 

^cotesisn^^-s-rt^SJi 3 co&xm^-tz z t 



•XL 



fi k #MBo-M k Sr -&#f k S & itS^- * fx Sr d A 
3 fcr*-*tff . $■ -JB l*J± £ * 6 £ k ifiX * S . 

[0016] 

^ 1 M(4. >»*ttSI£ 2 <7)^-±5ftBf 7 WtC^KJl 3 k 
^3Ma54 hffi— «ffi5 btfZCOfflfrlZXBJ&ZtLX^ 



5. is-*ffi5(4. mmmAcrmm^-un^m.o 



ikJmJB 3 1 %mA,xm— V& 5 b mzMM 6 b (Dfmzii 



%*Jlg|54^.Wii«Aiff ; S:^ixS ± 5 t^r^TV^S . 
[ 0 0 1 7 ] II 2 (4. f63fcf»^ 1 W J: "3 fi*n^^*Bg^ 

#lttl«2linlSi (y'jay) 
*fe H H B S«t Six. 3 (4. Si #$g B H B M 2k* 

UTJBiftS#i.4*-AIMi3 lk. 3fc3eM»4fflBc*m 
TfS^— ^MS 3 1 1 *r B 1^«S 3 2k. ^3^8 
SI54k»LTfl : M$fL^lgZ.^«il3 3 k2r*tf„ Si 



2(4. ^-fSMfiSf^ff^-SIRtfcaaE 



M- 



£«i 3 i & . cfra^MJi 3 2 e>±j&ftb 

fiSl^--g»X k izi. 0 . AMif3 k S i m^nMffi.2 b^ 

±it*^zm-~±mm 3 1 wcs*, ^rei^MS 32c 

S.^k^WSiJ-TS^k^'BTigk^^. itt^J;D. ^ 
BS3 k^*Jig|I4 k <0»^#HttJlt*AJSHH<OW(| 

[0018] zcom^. m—±mss3 1 «4. 4» Pb1#jsji 



3 2 <D±jfcjfr HSi k^ft B B rfSJSc7) 

ffil ^«J«4J-*±^*^^-r & £ k # S „ Si£.<7) 

«**H-^MJf 3 1 cO±)£#k ; k T. JUI^S^ 

^t>^ 1 < -th i k A«T '* S . ft^W^Mk LT 
(4. SI— ^MJ13 1(4. AuJlfeSV^Au Ge-^i 

(WMGetWi>'l 2**%gJgOttO) B^rk'A 
u Sr±t£^ tfl|«:-t5 k . ^RBAJKJi 3 2 (4 A 

l JBfc&niiA l -&-km%b\ A l 
Z\ b ifiTZ h . A u k S i k c7)i±^flK(4#t) 3 6 3 °CT' 
* 0 . A 1 k S i k »ft a 1*SJS{4ifr 5 7 7^*4. 
fc. ^P B 1^Mii3 2(4Au k^p B Tr-ii*coffi^ft B a B *^ 

^MJi3 2 k s i #^ B B B *«2 k n^Mm%m^^m 

1 (4. iO«^tfcv^-C^RB^JgJi3 2(0±«*i LT 

aiu^o 1 ?**. a i euwi as. c 

u. Ni. Pd$>4^{4Pt^k'0^tSffl"XtgT-J) 
[0019] *tJ. S i #te B B B a«2{4. ^JK83&1^' 

IS-±ffiilJS.V'ISr±MMtC©«JS K-TJi 2 a *JFM 
t t « ( Mi. (4« JiS to K-^yb* »ifet5c § lir^M 

(4. s i *m b b b *« 2 k lt . a s ^mm. 
tz v—y'Ltzhcoi mm-t& z b ti^mxfo zcom 

m&MX'te. HlCn+ K— TJB2 aJMUnlS 
i *^ B B B *« 2 ^ffiffl §^LT ^ h . 

[ o o 2 o ] *»t^«T-(4. *m&mm3 2 k 

^3tJia54 kcOPsKc. nlA 1 Ga I nP?77 KB 4 
1 kS-TI> k k Uz%ffi§m4fr^<nm:K$frthW.- 

[002 1 ] HjlEISr.AJRil 3 3 coWMk LT . MZIX 
A u Sr±*(c*)3g:SiiS hmM^~t& Z b WC* h „ 

z cr>mmmmxu . a u - g e -&-&IZ 1 <o M—&mm 3 



1( 5) 001-339100 (P2001-'ch00 



3 3«Au«i:-r4;4:t,TS4. 

mzMnm? ^ fji4 i , sim? 7 fi 



4 3tm—mmm^y-v vm4 i tora^jj^tisvs 

5 £ t , iOJ;a=5r«jtS-Slf!t"S^i:{cJ; 
9. W?5-y FJ143, 4 l*^aA§ix^^-7t^t« 

^ t *^stts 4 2<t)» ^p a i f*i tffl t ^ & ® x%m 

M?^-y KJB4 1 t#Si!3 t<±mf§ffiLTffM£tlT 

5 y 4 1 1 &gjg 3 1 ^ra t »mm f -t 

[00 2 3] ^y/^T-nai&JiJi. SffcWtJiA 1 G 

a I nP&^CTMtS^tK'iS, Mftfi^;:^ 
A 1 G a I nPijy?,fc&V^i;Ga I n P iSI^ £> & £ ?g 
2£, pfflA lGaInP?57 FM4 3 t nl 
AlGaInP?77 Fif4 1 *) &&fzMm b ~f 

hc\b A 1 G a I n P (±Hfl®fffMT*:$ 2: 

M>F^>'yT£:#fS¥«*T";fcD, ffittil4 2 OH 
fllfcffM^ftS ? 5 -y FS4 3 , 4 1 t »Ay F^> -y 

^tm^-i:^vivStt)i4 2 4»twffltS#>4>*rcS&^«i: 
£<bl,z.. vStti!4 2(7)ffl)ttlSatcJ; 



nP?57 F«4 37j«M£ft/C H 9 , SHEflEtttegS- 



IS 5 WIET"£> & 
[0 0 24] : 



i—WM 5 b 



\M7?-v FS 



43 1 ^rsut. im-mmm? ? -v f«4 3 1 n-m 
mm^mmMMkm a a mm 5 tix v ^ <, ss— «a 5 
i±. %7tJii54<?)«®co-M^^a^^tc-rffM§ix 

T^i><7)T\ «»fLt£f$E)i4 4 ^mmti. ^bX'-f-flV^ 
r-nmmMA 1 , 4 2, 43 tMLffift^ft^-tcir 

[00 2 5] mififoWLMA A (±. A 1 G a A s & B eH B H XJ± 
A 1 G a A s P}M B B atTff £ t J. A1G 

a A s ^ H B a*l> V>{iA 1 G a A s P^ B B B {i. GaAst 
CQ®=F1&m&'k § < . G a A s mfe B B B *fK t OtS^ » 



^■tt^ftV^f. -t<D±lZ^hiZA 1 Ga I n P?I^^ 

Y-TLtz p + MA 1 G a A s PjlHtcJ; 0 . SIfiSiSt 
)l44^ffMtTV^ 0 

[0026] H2S r )^3gl :L l t-fe^T. #J10 

^MS3 1=2 0 Onm, ftfm&WM 3 2 = 1 0 0 n 

lgH^:aJ13 3 = 2 0 Onm, nIA 1 Ga I nP 
?77Fl4 1 = 1 000n m . A 1 G a I n PS'ttS 
42 = 600nm, plA 1 Ga I nP??7 b'14 1 
= 1 000 nm. P + MA 1 GaAs P ®1 jfelStJl 4 4 
= 1 000nm„ iJt, Mifcf. fl:ffi5tiAuJii; 
AuBeJl, IS^S6{i;N i JllCj; fJffllxSc^ii:^ 
f# . JJ ^ Sr 1 0 0 0 n mWS.t Z t tfX 

[0027] uit. h i o^tK*^ i cmmirmz^ ^ 

xmffl~t%>. i-f. M3 (a) teniae, 

M B B B *«T"^-l» G a A s #fe B B B *«6 1 O^— ±*M8 
1 1« 563tJlnlI4 t L*C, p+lAlGaAsPt« 
ffiCfi4 4. pIA lGaInP?77 FS4 3. A 1 G 
a I nPvS'|4Ji4 2Sy'nSA lGaInP?77 FJB 
4 lSriO)limcxb°^drix- r ;Hi;*§-fr^ 0 

)V$M: (MetalorganicVapor Phase Epitaxy: MO VP 

e ) mz x ^ t tfx-% h . 

[0028] 123 ( b ) (ctk-t j; 3 mmu 

4c0nMA lGaInP?77 FJ14 l^^Z-^MM^ 
b L*£\ A u G e S ( IS— ^:JBJ1 ) 3 3, All ( Pal 



^KS ) 3 2 ~BJJK u Ji ( ^JRS ) 3 1 £ ,1 codllff 

x%&. zlx. z\cr>^'b\,zLx^mm3^mm.Ltz^ 

gSR 6 3 cr>±W.M 3 cofj^r S i Jp.*£ B B B ^ 2 colg— ± 
*M7t;Sfct^-1i: (H3 ( c ) ) , 3 0 0X>~ 5 0 0 

mmmBm^^xnf* a . ; «t o , a u ji 3 1 j± 
s 1 m^ B B B *s 2 oHLmm 1 tzm^ ti& . s^jusi 

li. ^J^ii'Au - S i ft^aSoHLh (^J^(f3 7 0°C 
~4 0 0°Cluf*) Ctff^^k^DMU^ 
[0029] ±ifflR^!PKlKt:tiV^tt, AuJl3 1 
<?>HKXIi^Hc3&«^<»5|Rt: s imfef B »K2cos i t 
^(ELTAu-S i^-iltil.. JFM§*U»Au 
- S i ^^JfC0fflfig{± s Mi-JS A u - 2 - 6 «a% S i 
Xfoh. ffll*", A 1 13 2i«tSA KiAu tcoPal 

xn*comfccoitmmfc^$:±mtz>tiK ^ix^m 

*CT-4± B B B SJ£(c X Zttm L ft^tztb . Alt toPal 
T"C0-&^iiJ:t«Wei tt<V^ ^cOjgJIL S-^MJI 
B#cOAuJ131tSi bcr,^Mt<mmhK W,Z^MM 
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£%-fAu-GeJI3 3tS.t>'t< < 3r 9 . Au-Ge 
B 3 3 03fcR3fifi**»4 ' t tf*T-& 6 . 
[00 30] ffiilrffig^TihWf. 13 (d) fcScf 
± 0 G a A s fL&fyEK 6 1 £B§}£-$-5 £ £ K i 
0 , ^ ffli il^l&Ti^MK la^ill.. G a A s 

WSUfflH 6 l cd|S£*{£ , M x. tf y 5 # -/ j-y ?iz 
i. tyffZcd Z.bfl t X'% h „ fl&*. 115 (a) tscj-ia 

&3fcBS&4£, (b) (c^iat=AiMi3ttrt-i,T3i 

«tt»«T-*S S i m*S a a B **2 tffi^-L^fi. ( c ) 
IZi. 0 . &3fcfiHP4 t GaAsflMe 1 b *4Mi 

•fSid^LTtJ:^ 4HKfflJRSJf6 2 

(2„ G a A s #i B B B St6 1 iliXt^S^MftftHT 

[00 3 1 ] Wilf . «gSil£iitJB4 4 # A 1 G a A s ?M 
atCT*ttKS*1.4«#» #«fflJ&gS6 2{±A 1 A si 

^Mfc LTBEBt/jaK-ft*** (H 2 S0 4 /H 2 0 2 

/h 2 o) im^ht :«x 7 fy/l(i, «s 

fe£fXJB 44FjTtAlGaAs WL&fo h \ ^ii^VA-'Vf 
nffljtS4 1 , 4 2, 43 SrSrTA 1 G a I n P^HiK 
*f^"S WASUO i: if «rV A lAs*i B B a ftM 

- 1 1 £ o . iHifl«£fiii 6 2 j&oB^wt 

[0 0 3 2] GaAsfM B B 9 iS6 1 ^ii^ULM 

Lfc«30R^*« 1 ati, *<0*aH£tJ:Ji4 4ffllfc:g5-- 

Bffi 5 sr , si m^mm 2 ^m^±mm s \mzmzM 

y^LTl»BiS±-f-4ii:t; i 0 H 2 K^-SKBPf^ 1 

[0033] H3 t^-rsuft^ffit^v^Tti^a 
s 3 £ , 2 com-±mm i tz#&t & mx-ft 

3r*xh.Tvvfc. flfctf, S^SiSafi, 14 (a) {z^X 

0 Hz , »fl;ttXfK 2 com— 7 tig LT JFM § 

3 £ , ^ilgP4 £0ffi-±|gffl8 2 
JBT-?r2r ott±K i ^USte^SSTIi . S i 
a^2C0|S— ±*ffi7±t#MJl3i:tT. Au«3 

1 , A 1 M 3 2 Ht/ A uGeJ!332-~ OJHffHCT WB 
ffMLT-B^, l63frlgB4CO§l— ±SI8 2tf(?)M 

B3SrltS»M§-ti:-rJD»-rSii:^J; >9 ft 



[0034] S^yiti.. 04 ( b ) t^rf J: 

■3 (c. H^JBSE4 <^SS— 8 2 te« LT JB«S ttfc 
#RJ1 3 2, 33^. »«'ffiS«TS>S S i #M H H B S« 

2 OfS-±^i® 7 tt# LT ?FM3 tltz&mm 3 1 Wg-^ 
~?hWX''fr%: oz\b%> X*% h „ Ht^LfcSUlBRIBT- 
Ji, tfPalilt^SA 1 JB3 2 t . #JHJli:^-l>Au 
J13 1 fc«IBfcde^#B3WBiK*fi.4J: , 3fc:LTV^. 
M^.(fg^*OSiaKttJV^T. Au|3 lcOAu^S i 
#e H a a SS2«S i t^SS^TftftM^^^S-fr. 
^co±fc B B B Bi!?«* A l JB 3 2 t mtttm^ ■±&Z\t<iZ£ 0 

[003 5] ^rfc. H6aVH7 t^J; -3 (£, 
3^«^«±««<7)^SrJlIiSifc^T#i.< ) H6<?D 
5B1£*^2 0 0tJ3l>T!l ^JRJ13(±AuJ13 3C0^ 
fciOJBJfiStLTV^ft. ^c/iL. Auif3 3{±, ^< 
t t^-iO— gR^Au-S i H7c0|| 
3te*^2 1 0(i. ^gJ13^. 5BCW»4«tcfl3K-4 
A u G e ^-#J1 3 3 t . Si mig H B B « 2 IlJ^fig^^. 

AuJf3 1i:«2JttJ:'J^LfcWT**4. 

m&i>. ®i?asf s i -Au«ftftjasfti&6»-E-fLi 

L^o 

[0036] ttz. 02. 06St^7<O%3t3R¥-l , 

200, 210 t(±. m—mmm^y v f« 

St^Vi-rtL^pMT'fe^M^^LT^fc^, HI It 

mt-t&ffif&i>i$mx'$>&, c\comm : ?2 3ox'iz. 
s i mtakmrn 2 cr>m-±mm 1 3 ' t l 

T s Aul (SS— AM) 3 1, Aid (^m-itUM) 

3 2M'A u B e M ( l&rAJWI ) 3 3 ' i^O)HI^(C 
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(54) LIGHT EMITTING ELEMENT AND ITS MANUFACTURING METHOD 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a light emitting element excellent in 
convenience wherein light leading-out efficiency from an element is superior and 
terminal leading-out structure of the element is simple. 

SOLUTION: A metal layer 3, a light emitting layer 4 and a first electrode 5 are 
formed in this order on the first main surface 7 side of a conductive substrate 
2. A current is applied to the light emitting layer 4 through the first electrode 
5 and the conductive substrate 2. By using reflection of the metal layer 3, 
superior light leading-out efficiency can be realized, and further electrodes or 
terminals can be formed on both sides of the light emitting element. 
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CLAIMS 



[Claim(s) ] 

[Claim 1]A light emitting device which a metal layer, a luminous layer part, and 
the first electrode are formed in the first main table side side of a conductive 
substrate in this order, and is characterized by energization to said luminous 
layer part being possible through said first electrode and said conductive 
substrate . 

[Claim 2 ] The light emitting device according to claim 1 which said conductive 
substrate is a silicon single crystal substrate, and is characterized by forming 
the second electrode in the second main table side side of this silicon single 
crystal substrate. 

[Claim 3 ] The light emitting device according to claim 2, wherein said metal layer 
is formed directly in contact with said silicon single crystal substrate. 

[Claim 4] The light emitting device according to claim 3, wherein said metal layer 
is formed in the main ingredients in Au . 

[Claim 5 ] The light emitting device according to claim 3, wherein said metal layer 
contains the first metal layer that touches said silicon single crystal 
substrate, and the second metal layer that touches said luminous layer part. 

[Claim 6] Said metal layer between said first metal layer and said second metal 
layer, including further an intermediate metal layer which touches said first 
metal layer said first metal layer, The light emitting device according to claim 
5 currently forming in the main ingredients silicon and a metallic component 
which is easy to alloy rather than a metallic component used as the main 
ingredients of said intermediate metal layer. 

[Claim 7] The light emitting device according to claim 6, wherein said first metal 
layer is formed in the main ingredients in a metallic component whose eutectic 
temperature with silicon is lower than a metallic component used as the main 
ingredients of said intermediate metal layer. 

[Claim 8 ] The light emitting device according to claim 7, wherein said first metal 
layer is formed in the main ingredients in Au and said intermediate metal layer 
is formed in the main ingredients in aluminum. 

[Claim 9 ] The light emitting device according to claim 5 or 6, wherein said second 
metal layer is constituted by subject in Au . 

[Claim 10] The light emitting device according to claim 1, wherein said conductive 
substrate is formed with construction material which has translucency and a light 
passing section is formed in said metal layer. 

[Claim 11] The light emitting device according to claim 10, wherein a conductive 
substrate of said translucency is a GaP substrate. 

[Claim 12] The first conductivity type clad layer to which said luminous layer 
part is located in said first electrode side, It has a terrorism structure layer 
to double which consists of the second conductivity type clad layer located in 
said metallic layer side, and an active layer formed between said first 
conductivity type clad layer and said second conductivity type clad layer, The 
light emitting device according to claim 1 having the first conductivity-type 
current diffusion layer formed between said first electrode and said first 
conductivity type clad layer. 

[Claim 13] The light emitting device according to claim 12, wherein said first 
conductivity type clad layer and said current diffusion layer are p types. 

[Claim 14] The light emitting device according to claim 12 or 13, wherein a 
terrorism structure layer comprises an AlGalnP mix crystal to said double and 
said current diffusion layer comprises an AlGaAs mix crystal or an AlGaAsP mix 
crystal . 
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[Claim 15] A process which grows a luminous layer part epitaxially on a 
semiconductor single crystal substrate, A manufacturing method of a light 
emitting device performing a jointing treatment process of joining the first main 
table side of a conductive substrate, and the first main table side of said 
luminous layer part only via a metal layer, and a process of separating or 
removing said semiconductor single crystal substrate in this order. 
[Claim 16] Said luminous layer part by removing said growth phase for separation 
selectively after joining to said conductive substrate via said metal layer by 
forming a growth phase for separation beforehand between said luminous layer part 
and said semiconductor single crystal substrate, A manufacturing method of the 
light emitting device according to claim 15 separating said semiconductor single 
crystal substrate from said luminous layer part. 

[Claim 17] A manufacturing method of the light emitting device according to claim 
15 or 16, wherein said jointing treatment is the jointing treatment by heating. 

[Claim 18] A manufacturing method of the light emitting device according to claim 
17, wherein said jointing treatment joins a metal layer formed in contact with 
the first main table side of said conductive substrate to the first main table 
side of said luminous layer part. 

[Claim 19] A manufacturing method of the light emitting device according to claim 
17, wherein said jointing treatment joins a metal layer formed in contact with 
the first main table side of said luminous layer part to the first main table 
side of said conductive substrate. 

[Claim 20] A manufacturing method of the light emitting device according to claim 
17, wherein said jointing treatment joins a metal layer formed in contact with 
the first main table side of said luminous layer part to a metal layer formed in 
contact with the first main table side of said conductive substrate. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invent ion ] This invention relates to a light emitting device and its 
manufacturing method. 
[0002] 

[Description of the Prior Art ] The photoelectric conversion efficiency in the 
inside of an element is approaching a theoretical limit gradually as a result of 
the progress over many years in the material and element structure which are used 
for light emitting devices, such as a light emitting diode and a semiconductor 
laser. Therefore, when it is going to obtain a much more high-intensity element, 
the optical drawing efficiency from an element becomes very important. The method 
of joining the semiconductor substrate of a light transmittance state to a 
luminous layer part is proposed so that the light which goes to the substrate 
side from a luminous layer part can also be contributed to luminescence as a 
method of raising optical drawing efficiency. However, when it is going to join 
the semiconductor substrate of a light transmittance state to a luminous layer 
part directly, since the process will generally become complicated easily and the 
jointing treatment in an elevated temperature is needed, there is a problem on 
which a luminous layer part deteriorates easily. 

[0003] Next, the light emitting device in which the luminous layer part was formed 
with the AlGalnP mix crystal, A high-intensity element is realizable by adopting 
terrorism structure to the double which inserted the thin AlGalnP (or GalnP) 
active layer into sandwich shape by a n type AlGalnP clad layer and a p type 
AlGalnP clad layer with a larger band gap than it. Terrorism structure can be 
formed in such AlGalnP double by growing epitaxially each layer which consists of 
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an AlGalnP mix crystal on a GaAs single crystal substrate using an AlGalnP mix 
crystal carrying out lattice matching to GaAs. And when using this as a light 
emitting device, a GaAs single crystal substrate is usually used as an element 
substrate as it is in many cases. However, as for the AlGalnP mix crystal which 
constitutes a luminous layer part, since the band gap is larger than GaAs, the 
light which emitted light is absorbed by the GaAs substrate and sufficient 
optical drawing efficiency has a stake difficulty in obtaining. In order to solve 
this problem, the method (for example, JP, H7-66455, A) of inserting the reflecting 
layer which consists of a semiconductor multilayer film between a substrate and a 
light emitting device is also proposed, but. Since the difference in the 
refractive index of the laminated semiconductor layer is used, only the light 
which entered at the limited angle is reflected and the large improvement in 
optical drawing efficiency cannot be expected theoretically. 

[0004] On the other hand, the proposal which inserts in the latest document 
(Applied Physics Letters, 75(1999)3054) the metal layer which made Au the subject 
between the luminous layer part and silicon single crystal substrate which have 
terrorism structure to AlGalnP double as shown in drawing 14 is made. The light 
emitting device 100 shown in drawing 14 specifically, On the Si02 layer 102 
oxidized and formed, the n type silicon single crystal substrate 101, The AuBe 
layer 103 and Au layer 104 are formed as the metal layer 110, Furthermore, the 
electrode 109 which consists of the p type GaAs cap layer 105, the p type AlGalnP 
clad layer 106 which makes terrorism structure to double, AlGalnP active layer 
107, n type AlGalnP clad layer 108, and AuGeNi/Au layer is formed. The light 
generated in the active layer 107 is reflected by Au layer 104, as shown in 
drawing 1 5 . 

[ 0 0 0 5 ] According to this structure, since the metal layer 110 functions as a 
reflector, high reflectance independent of the degree of incidence angle is 
realized, and optical drawing efficiency can be raised substantially. However, 
since it is impossible to grow up AlGalnP mixed crystal layers directly on a 
metal layer in this case, the following methods are adopted. First, the silicon 
single crystal substrate 101 which formed the metal layer 110 by vacuum 
evaporation, and the GaAs single crystal substrate which grew epitaxially the 
luminous layer part and the GaAs cap layer 105 which have the terrorism 
structures 106, 107, and 108 to AlGalnP double are prepared independently. 
Subsequently, after joining both substrates between the metal layer 110 and the 
cap layer 105, a GaAs single crystal substrate is removed, a required electrode 
is formed, and it is considered as an element. 

[0006] 

[Problem to be solved by the invention] As what was covered with the thick 
insulator layer 102 which consists of Si02 in the element indicated by 
above-mentioned document as the silicon single crystal substrate 101 in which the 
metal layer 110 is formed is used and it is shown in drawing 14, It is made to 
perform energization to the cap layer 105 and the luminous layer parts 106-108, 
without passing the insulator layer 102 between said Au layer 104 and the 
electrode 109, using as an electrode the portion exposed to the outside of the 
cap layer 105 and the luminous layer parts 106-108 in Au layer 104. therefore — 
this structure — the terminal drawing structure of an element — complicated — 
not becoming — it does not obtain but there is a fault which leads to **** of a 
production man hour and by extension, a price hike of an element. 

[ 0 0 0 7 ] Opt ical drawing efficiency from an element of problem of this invention is 
good, and in addition, its terminal drawing structure of an element is simple, 
and there is in providing a light emitting device excellent in convenience, and 
its manufacturing method. 

[0008] 

[Means for Solving the Problem and its Function and Effect] In order to solve the 
above-mentioned problem, a metal layer, a luminous layer part, and the first 
electrode are formed in the first main table side side of a conductive substrate 
in this order, and a light emitting device of this invention is characterized by 
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energization to a luminous layer part being possible through the first electrode 
and a conductive substrate. 

[ 0 0 0 9 ] According to the above-mentioned structure, in addition to good optical 
drawing efficiency being realizable, in a light emitting device which inserted a 
metal layer between a substrate and a luminous layer part, it becomes possible by 
using a reflection by a metal layer to form an electrode or a terminal in both 
sides of a light emitting device. It becomes unnecessary that is, to use 
complicated structure of unlike a light emitting device (drawing 14) of the 
document exposing a metal layer to the side of a luminous layer part, and forming 
a terminal takeoff connection. Therefore, while terminal drawing structure of an 
element is simplified substantially and being able to reduce a chip size, a light 
emitting device excellent in convenience is realized. 

[0010]As are shown in drawing 1, and are shown in (a), and the first electrode 
side shows (b) also with polarity used as negative, the first electrode side is 
all possible for an energizing direction to the layered product 9 which consists 
of the conductive substrate 2, the metal layer 3, and the luminous layer part 4 
also at polarity used as positive. In this case, built-up sequence of 
heteroj unction structure in the luminous layer part 4 becomes reverse at (a) and 

(b) . 

[0011] The conductive substrate 2 can also be used as semiconductors, such as a 
silicon single crystal, and can also be used as metal, such as aluminum. When 
using the conductive substrate 2 as a semiconductor, as shown in drawing 1, the 
second electrode 6 is formed in the second main table side side of the conductive 
substrate 2, and the second terminal 12 is further formed in this second 
electrode 6. In this case, it becomes a form where energization is made between 
the first electrode 5 and the second electrode 6. On the other hand, since the 
second terminal 12 forms directly at the conductive substrate 2 when using the 
conductive substrate 2 as metal, the second electrode 6 can also be omitted. When 
adopting a semiconductor as the conductive substrate 2, in two viewpoints, 
performing energization through the conductive substrate 2 convenient, and 
raising bonding strength of the metal layer 3 and the conductive substrate 2, it 
is desirable to adopt structure where direct contact of the conductive substrate 
2 and the metal layer 3 was carried out. 

[0012] The first electrode 5 can form a part of surface of the luminous layer part 
4 with a wrap form. In this case, at least a part of light 14 which goes to the 
metal layer 3 side among the lights 13 and 14 generated in an active layer of the 
luminous layer part 4 can be reflected by this metal layer 3, and that reflected 
light 15 can be made to leak from a field which is not covered with the first 
electrode 5 of the luminous layer part surface. Thereby much more good optical 
drawing efficiency is realizable. 

[0013] The above light emitting devices 1 can be manufactured by piling up and 
carrying out jointing treatment of the conductive substrate 2 and the luminous 
layer part 4 via the metal layer 3 in a joining scheduled surface. 

[ 0 0 1 4 ] Specif ically, it can manufacture with a manufacturing method of this 
invention shown below. Namely, a process to which a manufacturing method of this 
invention grows the luminous layer part 4 epitaxially on a semiconductor single 
crystal substrate, A jointing treatment process of joining the first main table 
side of the conductive substrate 2 and the first main table side of the luminous 
layer part 4 only via the metal layer 3, and a process of separating or removing 
said semiconductor single crystal substrate are performed in this order. Jointing 
treatment can be made into jointing treatment by heating, for example. 

[0015] In an above-mentioned method, the conductive substrate 2 and the luminous 
layer part 4 are joined only via the metal layer 3. It not only can raise bonding 
strength, but an electrical continuity state between the conductive substrate 2 
and the metal layer 3 is securable good by joining the conductive substrate 2 and 
the luminous layer part 4 only by the metal layer 3, without passing insulating 
coatings, such as Si02, unlike aforementioned document. If it is made to join in 
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a form where a substrate and a part of metal layer are made to alloy especially 
when the conductive substrate 2 is a silicon single crystal, a compound 
semiconductor single crystal, or a mix crystal, bonding strength can be raised 
further . 
[0016] 

[Mode for carrying out the invention] An embodiment of the invention is described 
using attached Drawings. Drawing 1 (a) is a key map showing the light emitting 
device 1 which is one embodiment of this invention. The metal layer 3, the 
luminous layer part 4, and the first electrode 5 are formed in the light emitting 
device 1 in this order at the first main table side 7 side of the conductive 
substrate 2. The first electrode 5 is formed with a wrap form in a part of 
surface of the luminous layer part 4. the second electrode 6 is formed in the 
second main table side 8 side of the conductive substrate 2, the luminous layer 
part 4 and the metal layer 3 are inserted, and energization to the luminous layer 

(namely, — leading first electrode 5 and conductive substrate 2) part 4 is 
performed between the first electrode 5 and the second electrode 6. 

[ 0 0 1 7 ] Drawing 2 shows more concrete composition of the light emitting device 1. 
The conductive substrate 2 is used as a n type Si (silicon) monocrystal 
substrate, and the metal layer 3 is provided with the following. 
The first metal layer 31 formed in contact with Si single crystal substrate 
2 . 

The intermediate metal layer 32 which touches this first metal layer 31 at the 
luminous layer part 4 side. 

The second metal layer 33 formed in contact with the luminous layer part 
4. 

Also when Si single crystal substrate 2 performs heating junction mentioned 
later, in order that it may not produce modification by heat stress etc. easily 
and may tend to alloy it with some specific metal (for example, Au), there is an 
advantage which is easy to realize joining structure with high intensity. In this 
case, by using as the main ingredients a metallic component which is easier to 
alloy this first metal layer 31 with Si than a metallic component used as the 
main ingredients of the intermediate metal layer 32, and forming it, Alloying 
with the metal layer 3 and Si single crystal substrate 2 is mainly stopped in the 
first metal layer 31, and it becomes possible to control attaining to the 
intermediate metal layer 32. Thereby, an area rate of a metallic phase in a 
joining interface of the metal layer 3 and the luminous layer part 4 is raised, 
and the surface smoothness of a joining interface can be kept good. All 
contribute to improvement in reflectance in a joining interface. 

[0018] In this case, the first metal layer 31 can form in the main ingredients a 
metallic component whose eutectic temperature with Si is lower than a metallic 
component used as the main ingredients of the intermediate metal layer 32. 
Degradation of the luminous layer part 4, etc. can be made hard to be able to 
low-t emperature-i ze heating welding temperature by using as the main ingredients 
of the first metal layer 31 an ingredient which forms a eutectic crystal at low 
temperature comparatively between silicon with the high melting point, and to 
produce by extension. As a concrete example, the first metal layer 31 can 
constitute Au ( s ) , such as an Au layer or an AuGe alloy (for example, thing whose 
germanium content is about 12 weight %) layer, in the main ingredients, and the 
intermediate metal layer 32 can constitute aluminum for an Al layer or an Al 
alloy layer in the main ingredients. Eutectic temperature of Au and Si is about 
363 **, and eutectic temperature of aluminum and Si is about 577 **. As for the 
intermediate metal layer 32, it is desirable between Au ( s ) to constitute metal 
which, if possible, does not form a eutectic crystal with the low melting point 
in the main ingredients in the intermediate metal layer 32 and a viewpoint been [ 
a viewpoint / it ] hard and carried out in influence of alloying with the 
intermediate metal layer 32 and Si single crystal substrate 2. aluminum is 
desirable as the main ingredients of the intermediate metal layer 32 in this 
viewpoint. Except aluminum, ingredients, such as Ag, Cu, nickel, Pd, or Pt, are 
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also employable. 

[0019] As for Si single crystal substrate 2, in order to improve the metal layer 3 
and ohmic contact nature with the second electrode 6, it is desirable to adopt 
what formed the high concentration doped layer 2a in the first principal surface 
and second principal surface side (for example, double-sided diffused wafer to 
which thermal diffusion of the high-concentration dopant was carried out) . Or it 
is possible to use what doped As and B to high concentration, for example as Si 
single crystal substrate 2. According to this embodiment, n type Si single 
crystal substrate 2 in which the n + doped layer 2a was formed to both sides is 
used . 

[0020] Next, in this embodiment, between the intermediate metal layer 32 and the 
luminous layer part 4, while touching n type AlGalnP clad layer 41, the second 
metal layer 33 that reflects light from the luminous layer part 4 is formed. 

[0021]As construction material of said second metal layer 33, what is constituted 
by subject, for example in Au can be illustrated. According to this embodiment, 
the second metal layer 33 is formed with an Au-germanium alloy, germanium content 
in an Au-germanium alloy to be used is good to consider it as 1-3 mass %. The 
second metal layer 33 can also be made into an Au layer. 

[0022] Next, the luminous layer part 4, It shall have a terrorism structure layer 
to double which consists of the first conductivity type clad layer 43 located in 
the first electrode 5 side, the second conductivity type clad layer 41 located in 
the metal layer 3 side, and the active layer 42 formed between the first 
conductivity type clad layer 43 and the second conductivity type clad layer 41. 
Since a hole and an electron which were poured in from both the cladding layers 
43 and 41 by adopting such a structure shut up in narrow space of the active 
layer 42 and recombine efficiently with a **** form, a high-intensity element is 
realizable. In order to raise optical drawing efficiency by reflection, the 
second conductivity type clad layer 41 and the metal layer 3 are good to be 
formed directly. However, in order to drop operating voltage, it is also possible 
to insert a thin film of a high concentration dope between the second 
conductivity type clad layer 41 and the metal layer 3. 

[0023] The terrorism structure layer can specifically consist of AlGalnP mix 
crystals to double. Specifically, the active layer 42 which consists of an 
AlGalnP mix crystal or a GalnP mix crystal can be made into structure inserted by 
the p type AlGalnP clad layer 43 and n type AlGalnP clad layer 41. AlGalnP is a 
semiconductor which has a big band gap with a transited [ directly ] type, and 
with an energy barrier resulting from band gap difference with the cladding 
layers 43 and 41 formed in both sides of the active layer 42. Since a hole and an 
electron which were poured in are shut up into the narrow active layer 42 and 
recombine efficiently, very high luminous efficiency is realizable. By 
presentation adjustment of the active layer 42, it can apply to a red spectrum 
region from green, and a wide range luminous wavelength can be realized. In the 
light emitting device 1 of drawing 2, the p type AlGalnP clad layer 43 is 
arranged at the first electrode 5 side, and the first electrode 5 side of 
energization polarity is positive. 

[0024] Next, between the first electrode 5 and the first conductivity type clad 
layer 43, the current diffusion layer 44 of the same conductivity type as this 
first conductivity type clad layer 43 is formed. Since the first electrode 5 is 
formed with a wrap form, a part of surface of the luminous layer part 4, It 
becomes possible to diffuse current so that it may become uniform to the 
terrorism structure layers 41, 42, and 43 at field inboard to double by forming 
the current diffusion layer 44, and a high-intensity luminescent state can be 
acquired also in a field which is not covered with the first electrode 5. As a 
result, intensity of a reflected light by the metal layer 3 also becomes strong 
from the first, and since the direct light in the field concerned can take out 
the light efficiently, without being further interfered by the first electrode 5, 
it can raise light emitting luminance of the whole element substantially. 
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[0025] The current diffusion layer 44 can consist of an AlGaAs mix crystal or an 
AlGaAsP mix crystal. Since an AlGaAs mix crystal or an AlGaAsP mix crystal has 
small lattice constant difference with GaAs and lattice matching nature with a 
GaAs single crystal substrate is high, even if it grows an AlGalnP mix crystal 
epitaxially further on it, there is an advantage which is easy to maintain good 
compatibility. According to an embodiment of drawing 2, the current diffusion 
layer 44 is formed in high concentration with a p + type AlGaAsP mix crystal which 
doped an impurity. 

[0026] In the light emitting device 1 of drawing 2, for a start [ :] which can 
illustrate the following numerical values as an example of thickness of each 
layer 31= 200 nm of metal layers, 32= 100 nm of intermediate metal layers, 33= 
200 nm of the second metal layer, 41= 1000 nm of n type AlGalnP clad layers, 42= 
600 nm of AlGalnP active layers, 41= 1000 nm of p type AlGalnP clad layers, 44= 
1000 nm of p+ type AlGaAsP current diffusion layers. For example, an Au layer and 
an AuBe layer can constitute the first electrode 5, nickel layer can constitute 
the second electrode 6, and thickness can be about 1000 nm, respectively. 

[ 0 0 2 7 ] Hereafter , a manufacturing method of the light emitting device 1 of drawing 
1 is explained. First, as shown in drawing 3 (a), to the first main table side 81 
of GaAs single crystal substrate 61 which is a semiconductor single crystal 
substrate as the luminous layer part 4, The p+ type AlGaAsP current diffusion 
layer 44, the p type AlGalnP clad layer 43, AlGalnP active layer 42, and n type 
AlGalnP clad layer 41 are grown epitaxially into this order. Epitaxial growth of 
these each layers can be performed by an organic metal 

vapor-phase-epitaxial-growth (MetalorganicVapor Phase Epitaxy : MOVPE ) method. 

[0028]Next, as shown in drawing 3 (b) , the AuGe layer (the second metal layer) 
33, Al layer (intermediate metal layer) 32, and Au layer (the first metal layer) 
31 are formed in this order as the metal layer 3 on n type AlGalnP clad layer 41 
of the luminous layer part 4. Formation of each layer can be performed, for 
example with publicly known physical vapor deposition, such as a vacuum 
deposition method or a sputtering method. And the metal layer 3 side of the 
layered substrate 63 which did in this way and formed the metal layer 3 is laid 
on top of the first main table side 7 of Si single crystal substrate 2 (drawing 3 

(c)), and jointing treatment is performed by heating at 300 ** - 500 **. Heating 
is performed, for example in a nitrogen atmosphere. Thereby, Au layer 31 is 
joined by the main table side 7 of Si single crystal substrate 2. As for jointing 
treatment, it is more desirable to carry out, for example right above Au-Si 
eutectic temperature (for example, 370 ** - around 400 **) . 

[0029] At the above-mentioned jointing treatment temperature, in the case of 
junction of a part or the whole of Au layer 31, an eutectic reaction is carried 
out to Si of Si single crystal substrate 2, and it becomes an Au-Si alloy layer. 
A presentation of an Au-Si alloy layer formed is Au-2 - 6 mass %Si, for example. 
On the other hand, although aluminum which constitutes Al layer 32 generates an 
int ermetallic compound of various presentations between Au ( s ) , in order that all 
these intermetallic compounds may generate the liquid phase by an eutectic 
reaction at 300 ** - 500 ** which is welding temperature, it is comparatively 
hard to cause alloying between aluminum. As a result, influence of alloying with 
Au layer 31 at the time of jointing treatment and Si becomes difficult to attain 
to Au-Ge layer 33 which makes the second metal layer, and light reflex ability of 
Au-Ge layer 33 can be raised. 

[0030] If jointing treatment is completed, as shown in drawing 3 (d) , the light 
emitting element substrate la of multilayer structure will be obtained by 
removing GaAs single crystal substrate 61. Chemical etching can perform removal 
of GaAs single crystal substrate 61, for example. On the other hand, as shown in 
drawing 5 (a), the growth phase 62 for separation is beforehand formed between 
the luminous layer part 4 and GaAs single crystal substrate 61 as a semiconductor 
single crystal substrate, As shown the luminous layer part 4 in (b) , after 
joining to Si single crystal substrate 2 which is a conductive substrate via the 



- 8 - 



JP 2001-339100 A 



metal layer 3, it may be made to separate the luminous layer part 4 and GaAs 
single crystal substrate 61 by removing the growth phase 62 for separation 
selectively, as shown in (c) . In this case, as for the growth phase 62 for 
separation, it is desirable to constitute from soluble high construction material 
over an etching reagent more specific than the luminous layer part 4 that it can 
grow epitaxially on GaAs single crystal substrate 61. 

[0031] For example, when the current diffusion layer 44 comprises an AlGaAs mix 
crystal, the growth phase 62 for separation can consist of AlAs single crystal 
layers. In this case, it is good to use sulfuric acid/hydrogen peroxide solution 

( H2 S04 /H202 /H20 ) as an etching reagent. Although there is almost no corrosiveness 
over the AlGalnP mix crystal which makes the terrorism structure layers 41, 42, 
and 43 to the AlGaAs mix crystal or double this etching reagent makes the current 
diffusion layer 44, to an AlAs single crystal layer, it has remarkable 
corrosiveness. Therefore, by immersing the multilayer joined substrate 67 formed 
including the growth phase 62 for separation in this etching reagent, the growth 
phase 62 for separation is dissolved and removed selectively, and GaAs single 
crystal substrate 61 can be separated easily. 

[0032] The light emitting element substrate la removed thru/or separated GaAs 
single crystal substrate 61, The first electrode 5 is formed in the current 
diffusion layer 44 side, the second electrode 6 is formed in the second main 
table side 8 side of Si single crystal substrate 2, respectively, the 
semiconductor chip is adhered to a base material after dicing, and the light 
emitting device 1 shown in drawing 2 is obtained by carrying out wirebonding of 
the lead and carrying out a resin seal further. 

[0033] In an embodiment shown in drawing 3, jointing treatment was performed in a 
form which joins the metal layer 3 formed in contact with the first main table 
side side of the luminous layer part 4 to the first main table side 7 of the 
conductive substrate 2. On the other hand, jointing treatment may be performed in 
a form which joins the metal layer 3 formed in contact with the first main table 
side 7 of the conductive substrate 2 to the first main table side 82 side of the 
luminous layer part 4, as shown in drawing 4 (a) . According to this embodiment, 
laminating formation of Au layer 31, Al layer 32, and the AuGe layer 33 is 
carried out in this order as the metal layer 3 on the first main table side 7 of 
Si single crystal substrate 2, and it is made to perform jointing treatment by 
making the first main table side 82 of the luminous layer part 4 carry out direct 
contact of that metal layer 3, and heating. 

[0034] Jointing treatment can also be performed in a form which joins the metal 
layers 32 and 33 formed in contact with the first main table side 82 of the 
luminous layer part 4 to the metal layer 31 formed in contact with the first main 
table side 7 of Si single crystal substrate 2 which is a conductive substrate, as 
shown in drawing 4 (b) . According to an embodiment shown in a figure, a joining 
interface is made to be formed between Al layer 32 which turns into an 
intermediate layer, and Au layer 31 used as the first metal layer. For example, 
at jointing treatment temperature, a good jointing condition can be acquired by 
making Au of Au layer 31 react to Si of Si single crystal substrate 2, generating 
eutectic crystal melt, getting wet with Al layer 32 and contacting the eutectic 
crystal melt. 

[0035] As shown in drawing 6 and drawing 7, various modification can be added to 
composition of the metal layer 3. In the light emitting device 200 of drawing 6, 
the metal layer 3 is formed only of Au layer 33. However, as for Au layer 33, the 
part serves as Au-Si alloy at least. The light emitting device 210 of drawing 7 
is the example which formed the metal layer 3 by two-layer [ of the AuGe alloy 
layer 33 located in the luminous layer part 4 side, and Au layer 31 located in 
the Si-single-crystal-substrate 2 side ] . In any case, it is desirable to perform 
jointing treatment in a form where treatment temperature is low set up a little 
near the eutectic temperature of Si-Au or rather than it. 

[ 0 036 ] Although each of first conductivity type clad layers and current diffusion 
layers showed an example which is a p type by the light emitting device 1,200,210 
of drawing 2, drawing 6, and drawing 7, as shown in drawing 11, composition which 
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uses the first conductivity type clad layer and a current diffusion layer as a n 
type is also possible. In this light emitting device 230, Au layer (the first 
metal layer) 31, Al layer (intermediate metal layer) 32, and AuBe layer (second 
metal layer) 33' are formed in this order as metal layer 3' on the first main 
table side 7 of Si single crystal substrate 2 . moreover — as luminous layer part 
4' — the metal layer 3 — 'a side to the p type AlGalnP clad layer 43, AlGalnP 
active layer 42, n type AlGalnP clad layer 41, and the n + type AlGaAs current 
diffusion layer 44' are formed. Built-up sequence of the layers 41, 42, and 43 of 
this light emitting device 230 is completely contrary to the light emitting 
device 1 of drawing 1, and the first electrode 5 side of energization polarity is 
negative . 

[0037] The advantage by adopting this structure is as follows. Namely, if what 
grew the luminous layer part 4 epitaxially on GaAs single crystal substrate 61 is 
joined to Si single crystal substrate 2 via the metal layer 3 and GaAs single 
crystal substrate 61 is removed after that as shown in drawing 9, As shown in 
drawing 9 (b) , curvature may arise in a light emitting element substrate 
obtained. The cause which this curvature produces is as follows. That is, as 
shown in drawing 10, in the AlGaAs current diffusion layer 44 grown epitaxially 
on GaAs single crystal substrate 61, elastic consistency distortion for carrying 
out lattice matching to GaAs single crystal substrate 61 has arisen. Since the 
grating constant of AlAs being somewhat larger than a grating constant of GaAs, 
speaking concretely, will be arisen by elastic strain of a compression direction 
within a field in the AlGaAs current diffusion layer 44 side. And when GaAs 
single crystal substrate 61 is removed, an elastic strain of the AlGaAs current 
diffusion layer 44 is released in a form elongated to field inboard, as a result, 
as shown in drawing 9 (b) , it is a form where the AlGaAs current diffusion layer 
44 side serves as a convex, and curvature will generate it in a light emitting 
element substrate. If such curvature occurs, a crack may be introduced into a 
luminous layer and it is not desirable. 

[0038] By the way, current diffusion effect with the current diffusion layer 44 
sufficient by thickness with few n types with which a majority carrier serves as 
an electron than the p type thing from which the hole where effective mass is 
large serves as a majority carrier generally is acquired. Therefore, as shown in 
drawing 10 (b) , the way of a n type thing (44') can make thinner than the p type 
thing (44) shown in (a) the AlGaAs current diffusion layer which grows GaAs 
single crystal substrate 61 epitaxially. If the thickness of an AlGaAs current 
diffusion layer becomes small, elastic strain energy released when GaAs single 
crystal substrate 61 is removed, and curvature of the substrate which appears as 
work which becomes small and the released energy performs can be made small. That 
is, as shown in drawing 11, the curvature produced in a light emitting element 
substrate is mitigable by adopting the structure which uses the first 
conductivity type clad layer and a current diffusion layer as a n type. 

[ 0 039 ] Thickness of current diffusion layer 44' which consists of n+ type an 
AlGaAs mix crystal or an AlGaAsP mix crystal doped to high concentration is good 
to be referred to as 10 nm - 1000 nm. The thickness of each layers other than 
this can adopt the same thing as the light emitting device 1 of drawing 2. 

[0040]A current diffusion effect in a heteroj unction interface in the luminous 
layer part 4 can be heightened by choosing a presentation of the current 
diffusion layer 44 appropriately, and enlarging band discontinuous quantity with 
a cladding layer which this current diffusion layer 44 touches. In this case, it 
is effective when aiming at curvature prevention of a light emitting element 
substrate obtained by becoming possible to also make thickness of the current 
diffusion layer 44 small. 

[0041]Next, as shown in drawing 8, it is also possible to replace a conductive 
substrate with semiconductors, such as a Si single crystal, and to use metal. In 
the light emitting device 220 shown in drawing 8, Al substrate 21 is used as the 
conductive substrate 2. As the metal layer 3, a thing of two-layer structure 
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which has arranged Au layer 31 to the Al substrate 21 side, and has arranged the 
Au-germanium alloy layer 33 to the luminous layer part 4 side is adopted. It 
becomes possible to omit the second electrode by using metal for the conductive 
substrate 2 . As construction material of metal used as the conductive substrate 
2, it is also possible to use Sn in addition to aluminum. 

[0042] In the embodiment shown in drawing 4 - drawing 11, although the current 
diffusion layer is formed with the AlGaAs mix crystal, an AlGaAsP mix crystal may 
be used like drawing 2. 

[ 0 0 43 ] Although the conductive substrate 2 constituted a Si single crystal or 
metal from an embodiment described above with the construction material which 
does not have translucency substantially, it is also possible to form with the 
construction material which has translucency like the light emitting device 240 
shown in drawing 12. In this case, the light passing section 141 can be formed in 
the metal layer 3. By doing in this way, contribution of the both sides of the 
reflected light by the metal layer 3 and the transmitted light which entered into 
the conductive substrate 22 side of translucency through the light passing 
section 141 can raise optical drawing efficiency now. In this case, if the second 
main table side 8 of the conductive substrate 22 of translucency is covered by 
the second metal electrode 6, the contribution to the optical drawing improve 
efficiency by the reflected light in the surface of the second electrode 6 is 
also expectable. As the conductive substrate 22 of translucency, a GaP substrate 
can be used, for example. The laminated structure of the luminous layer part 4 
and the metal layer 3 can adopt the same thing as drawing 2, drawing 7, drawing 
11, etc. as the metal layer 3 except for the point which forms the light passing 
section 141. 

[0044] In order to form the light passing section 141 in the metal layer 3, the 
method of patterning the metal layer 3 with masking etc. at the time of the 
stratification is employable. For example, as shown in drawing 13 (a), the 
patterning of the metal layer 3 can be carried out to a line, and the light 
passing section 141 can be formed between adjoining linear metal layer fields at 
slit shape. As shown in drawing 13 (b) , the patterning of the metal layer 3 can 
be carried out to mesh texture, and the meshes of a net can also be made into the 
light passing section 141. If the patterning of the metal layer 3 is carried out 
to the shape of a dissemination, or island shape as shown in drawing 13 (c), the 
background parts of each metal layer field are utilizable as the light passing 
section 141. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] The mimetic diagram showing some examples of outline structure of the 
light emitting device of this invention. 

[Drawing 2 ] The mimetic diagram showing the example of the concrete laminated 
structure of the light emitting device of drawing 1 (a) . 

[Drawing 3 ] The explanatory view showing the first example of a manufacturing 
process of the light emitting device of drawing 2. 

[Drawing 4 ] The explanatory view showing the second example similarly. 

[Drawing 5 ] The explanatory view showing the third example similarly. 
[Drawing 6 ] The mimetic diagram showing the first modification of a metal layer in 
the light emitting device of drawing 2. 

[Drawing 7 ] The mimetic diagram showing the second modification similarly. 

[Drawing 8 ] The mimetic diagram showing the example of the light emitting device 
using a metallic base. 

[Drawing 9 ] The figure explaining signs that curvature occurs in the light 
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emitting element substrate obtained by removing a semiconductor single crystal 
substrate after junction. 

[Drawing 10] The figure explaining the difference in layer thickness with the case 
where it is considered as the case where the conductivity type of a current 
diffusion layer is used as a p type, and a n type. 

[Drawing 11] The mimetic diagram showing the example of the light emitting device 
which used the cladding layer and current diffusion layer by the side of the 
first electrode as the n type. 

[Drawing 12] The mimetic diagram showing the example of the light emitting device 
which uses the conductive substrate board of translucency and forms a light 
passing section in a metal layer with the operation. 

[Drawing 13] The mimetic diagram showing various patterns of the light passing 
section formed in a metal layer. 

[Drawing 14] The mimetic diagram showing the structure of the conventional light 
emitting device. 

[Drawing 15] The mimetic diagram showing the reflex path of the light by the light 
emitting device of drawing 14. 

[Explanations of letters or numerals] 

1, 100, and 2 0 0,210,220,240 Light emitting device 

2 Conductive substrate 

3 Metal layer 

4 Luminous layer part 

5 The first electrode 

6 The second electrode 

21 Metallic base (conductive substrate) 

31 The first metal layer 

32 Intermediate metal layer 

33 The second metal layer 

41 N type AlGalnP clad layer 

42 AlGalnP active layer 

43 P type AlGalnP clad layer 

44 Current diffusion layer 

61 Semiconductor single crystal substrate 
141 Light passing section 
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